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(57) Abstract: It is intended to provide a nitrogen-containing heterocyclic derivative 
which has an excellent effect of inhibiting human SGLT2 activity and is useful as a 
preventive or a remedy for diseases caused by hyperglycemia such as diabetes, dia- 
betic complications and obesity, its pharmaceutical^ acceptable salt, prodrugs thereof, 
medicinal compositions containing the same and medicinal use thereof: (I) wherein X 1 ' 
represents N or CR 1 ; X 2 represents N or CR 2 ; X 3 represents N or CR 3 ; X 4 represents 
N or CR 4 , provided that 1 or 2 of X 1 to X 4 are N; R represents optionally substituted 
C3.8 cycloalkyl, optionally substituted C 6 . 10 aryl, etc.; and R 1 to R 4 represent each H, a 
halogen, etc. 
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ffizpcDX 1 HNXliC R 1 ; X 2 (OTiCR 2 ; X 3 fiNX»CR 3 ; X 4 « 
NX«CR 4 ;fiLX 1 ~X 4 ©p«giX«2^«N ; R^ffi^C 3 _ 8 U7 
)ls*M S$&"5J C 6 _ 10 7'J —JV^ ; R 1 ~ R 4 JiH, AD^>I?f) 
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io ttFmA, mmm^m^ mm&m><DMMmmzmm^&&m<D^mwzmm 
15 mm&m 

mmmmm\z\t^mm^mwjmm^mm^nx^^\ ^^n>h 

20 &mts:£tfmm-zftT^z 0 l^l&^£>, e^t^ Ymz\-mMr-y^~ 
x)\s*-)ivu7Mtztem.ikM. ^>xv>mg:Vkn&m\zfenmt£E 
(Dwrnm-fim® <sn3 z t&&z>±, mmib*femt£i£z> z. tfim&ztiT^ 
& 0 ^(Dtz®. z.<D£?tj:mm&mmT^<m^ftmmmz£%mfcmmm 

25 WMiz&\,*Tmmtm(DmM&m.w?%z.£x^m<Dmm&fem^ 

GLT2 (th'J')Afti?tt^-X»l#:2) ^#£U £CDSGLT2 
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(MM*. Tf2:«2#{i) . -en&, fchSGLT2SBI*-rsC:«i:tc:<fct) 

XJ&l .'Luciano Rossetti, ^4^, Clin. I 

nvest.j, 1 9 8 7^5^, ^7 9i, p. 1510-1515 

M2 : Yoshikatsu Kanai, ^4^, Clin. I 

nvest.j, 199 4^1^, ^9 3t, p. 397-404 

*mmmz\t* t h s glt 2Stta#f^M**rr*ft'&«*iamr^<« 

3SftftWbfc»^ TIB— ^ (I) T?g$n5ft^W«nfck h S GL T 2 

BPS, aMSEtoiu 
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OH 



CSS** 

X 2 taN2cfcteCR 2 T£D ; 
X 3 teN£fcteCR 3 TM ; 
X 4 «N^diCR 4 ^D ; 

fiU X 1 , X 2 , X 3 ^J;OCx 4 (D5-SlMSfe«2M^NTa5D ; 

^Tfei^Cs.g^DTMM, Tents** (b) ^gi^snsnfl 

S&ttMoSS l/TWWH C 6 _ 10 7'J -;HSkTB«ua& 

2 9 

atd^dtwm, *&ttTE«itt» (b) ^saRsnsraaafc 

R 1 ~R 4 ttra-T fcH&o TttTfc J; < , *n«etl***^FSft:ttTB«ai* 
» (D) s^6«^gcnsa£T*0 ; 

fii«S* (A) tt/\ay>«^ =hnl, y77S, t+VS, -G 1 , -OG 
\ -SG\ -N (G 2 ) 2 , -C (=0) G 2 , -C (=0) OG 2 , -C (=0) 
N (G 2 ) a , -S (=0) 2 G 2 , -S (=0) 2 OG 2 , -S (=0) 2 N (G 2 ) 
2 , -S (=0) G 1 , -OC (=0) G 1 , -OC (=0) N (G 2 ) 2 , -NHC 
(=0) G 2 , -OS (=0) .G 1 , -NHS (=0) 2 G 1 RZ^C (=0) N 
HS (=0) 2 G 1 T^D ; 

mmmm <b> te/\ny>m^ -hum. -g 1 , -og 2 , -sg 2 , 

-N (G 2 ) 2> -G 3 OG 4 , -G 3 N (G 4 ) 2 , -C (=0) G 2 , -C (=Q) 
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OG 2 , -C <=0) N (G 2 ) 2 , -S (=0) 2 G 2 , -S (=0) 2 OG 2 , - 
S (=0) 2 N (G 2 ) 2 , -S (=0) G 1 , -OC (=0) G 1 , -OC (=0) 
N (G 2 ) 2 , -NHC (=0) G 2 , -OS (=0) 2 G r , -NHS (=0) 2 G 
^ZS-C (=0) NHS (=0) 2 G 1 TS§, 

mmm& (a) ms/jut (b> 

GHiTIBS^^ (C) ^Sl^$n§^i*fc^S®*^l~3itLT 
^Tfei^C^eJ^H, TfB»g|*i£ (C) ^it^n^M^fcte 
SI©Ml~3fitLWTU^C 2 . 6 7^-;«, Tfefi$|*g£ (C) 

isT\,*Tb^c 3 _ 8 zs!7UT)i*)m. Ttmrnrnm (d) ^si^^ns 
mm%.fc\tmm<DM* 1 ~ 3 f^r lt^t^ ^ c 6 _ 10 7u -jm. ymmm 

SlfUWTfei^C^eWJH, Tf3«m*^ (C) ^SjI#<£tlS 

(c) frZM^n&mm&fr] l zg i m<Dm*i^3m^LT^Tb&^ 

$1-3 fit UT^T% <fcU C 3 _ 8 D 7; WI, TI3«^*^ (D) 

zmmtsn%mm&fc\zmn<Dm&i~3m^i>T^Th < k^c 6 _ 10 yv- 
Tfsffmsi* (d) frzm$i-zn%mm$itctemm<Dm%i~3m^L 

T^T*>J;V>C 2 _ 9 ^n^nx;i/*;i/^ ££:teTfBBm*il (D) 

G^^Ci.eT^^T^D : 
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b&£& (o t^n^>if, -hni, yjyi, t+vi, -g 5 , -og 

5 6 , -SG 6 , -N (G 6 ) 2 , -C (=0) G 6 , -C (=0) OG 6 , -C (=0) 
N (G 6 ) 2 , -S (=0) 2 G 6 , -S (=0) 2 OG 6 , -S (=0) 2 N (G 6 ) 
2 , -S (=0) G 5 , -OC (=0) G 5 , -OC (=0) N (G 6 ) 2 , -NHC 
(=0) G 6 , -OS (=0) 2 G 5 , -NHS (=0) 2 G 5 RtX-C (=0) N 
HS (=0) 2 G 5 T&D, 

io mmmrn- (d> w\a^>m^ ~hns, yj/i, -g 5 , -og 6 , -sg 6 , 

-N (G 6 ) 2 , -C (=0) G 6 > -C (=0) OG 6 , -C (=0) N (G 6 ) 2 , 
-S (=0) 2 G 6 , -S (=0) 2 OG 6 , -S (=0) 2 N (G 6 ) 2 , -S (= 
O) G 5 , -OC (=0) G 5 , -OC (=0) N (G 6 ) 2 , -NHC (=0) G 
6 , -OS (=0) 2 G 5 , -NHS (=0) 2 G 5 W-C (=0) NHS (=0) 
15 2 G 5 t^. 

m&^m (o ms/wt cd> 

g 5 «c 1 _ 6 t;^;1/S, c 2 _ 6 x;Hm;i/», c 2 _ 6 t;1/^-;^ c 3 _ 8 

y^n7JI/m C 6 _ 10 7U-JH, C 2 _ 9 ATPyi7P7;i/+M*fe 
}iC 1 _ 9 Afa7»J-MT^D ; 
20 g 6 ****®^ c 1 . 6 7;wn < c 2 _ 6 T)^r~)vm, c 2 _ 6 t;1/^-;v 
s, c 3 _ 8 >^oT;i/*;pg, c 6 _ 10 7U-m, c 2 _ 9 ^d>-^pt;u 

25 X 2 MS/fc«CR 2 (Hb, R 2 «7j<^M-?, An^>^, C 1 _ 6 7MJI/ 

S, c 3 _ 8 >-^aT;^;u», -o-c 1 _ 6 7;wk 75/s, -nh-c 

2 _ 7 Tv;k -NH-Ci.gT^^^fc^-N (C!_ 6 7MJW 2 -e&.g>) 
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5 

10 ;i/*Ta5D ; 

15 [2] R*«TBBfiifes» (b) ^sa^nsraasfcttaaoxi-sffl 

Sm*^ (B) f4An^>I?, "hDl, >7/S, -G 1 , -OG 2 , -SG 2 , 
-N (G 2 ) 2 , -G 3 OG 4 , -G 3 N (G 4 ) 2 , -C (=0) G 2 , -C (=0) 
20 OG 2 , -C (=0) N (G 2 ) 2 , -S (=0) 2 G 2 , -S (=0) 2 OG 2 , - 
S (=0) 2 N (G 2 ) 2 , -S (=0) G l , -OC (=0) G 1 , -OC (=0) 
N (G 2 ) 8 , -NHC (=0) G 2 , -OS (=0) 2 G X , -NHS (=0) 2 G 
x Rtf-C (=0) NHS (=0) 2 G 1 T^-5o 

mmmwt (b) * , 

25 g 1 tt-rawttw (c) ^6«wsn-Bwa*fcttSfli©*&i~3ffl*bT 
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Si 1 - 3 fit LT^T J; ^ C 2 _ 6 7;^ - TIBMfeKft (C) 

mm&rctemm<Dm& 1 ~ 3 mm vx^x % & ^ c 6 _ 10 7>j -jm, tibb^ 

3ifLT^tfe < kViC 1 _ 6 7;WH, TfEfi*«^ (C) *&»fc3n* 
raa*fcttSa©S&l~3MWbT^Tfe<fcViC 2 _ 6 T;i/^r-;ua6, TIBS 

C 2 _ 6 T;i/^~;^ TfE«g|X3£ (c) ^6iiRsn5Hl*fcttSl©S 
*l-3WbwWlrJC B - 8 ^nWH, TfB«^*^ (d) # 
SMIR£n3l?0«££:teM3i©*£ 1 ~3fSWL,TViT ! bJ:ViC 6 _ 1 0 TU — 

jm, Ttmmmm (d> *>&3iiiR$nsiRiasfc«sa©s*i-3MWb 

WT%J;^C 2 _ 9 ATDy^D7;^M, £fcteTfE«j»|f (D) 

G 4 teTfBfij&»s¥ co ^sa^$nsraa*fcttse©s&i~3<BWbT 

tell— T?fe&&oTHTfcJ:< ; 

co ttAny>j^^ ^hni, y7ys, *-*vak -g 5 , -og 

6 , -SG 6 , -N (G 6 ) 2 , -C (=0) G 6 , -C (=0) OG 6 , -C (=0) 
N (G 6 ) a , -S (=0) 2 G<\ -S (=0) 2 OG 6 , -S (=0) 2 N (G 6 ) 
2 , -S (=Q) G 5 , -OC (=Q) G 5 , -OC (=0) N (G 6 ) 2 , -NHC 
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(=0) G<\ -OS (=0) 2 G 5 , -NHS (=0) 2 G 5 2W-C (=0) N 
HS (=0) 2 G 5 Ti&g, 

mmmw (d) m\u?>m^ zhai, ys, -g 5 . -og 6 > -sg 6 , 

-N (G 6 ) 2 , -C (=0) G<\ -C (=0) OG<\ -C (=0) N (G 6 ) 2> 
-S (=0) 2 G 6 , -S (=0) 2 OG<\ -S (=0) 2 N (G 6 ) 2% -S (= 
O) G 5 > -OC (=0) G\ -OC (=0) N (G 6 ) 2 , -NHC (=0) G 
\ -OS (=0) 2 G«\ -NHS (=0) 2 G 5 ^-C (=0) NHS (=0) 

2 G 5 1?&%) 0 

mmmm <a &.&/x}t (d> 4-, 

G^sc^emm c 2 _ 6 r;^-;^ c 2 _ & T)i>*-)vm. c 3 _ 8 
G e tt**jic^ c 1 _ 6 t;^;ps, c 2 _ 6 t;Ht-;i^ c 2 _ 6 t;i^-;v 

^H^cSC^sArDyU-M^D, fib, G^tfim*^^!^^ 
[3] MiE [1] £fcte [2] IB«fe©#S^I^^#:^fe«^(Dma^ 

[4] thSGLT2^ft|a^jT^§, MW3 [3] mm<DmMm.J$® ; 

[5] i««!g^H-r^^s©^(^x«^^jT^^, MfB [4] mmo 
[6] sjfiL^t^H-r^^a^^^ mmmu&wm* mmm, m<<> 

[7] *Jfli*£fceH*r*&«jW«*T*S, tufS [6] GttCDBSSdfi^ 
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[8] Mfom&iz&mT&mmimmmte.&mm.'v&Zs mm i6i is^cd 
[9] ^MWmz&m?&mm&mmm^$>z>, mm i6i mm.(Dm.mm.m 
[i o] mb ci] sfctt [2] mm<DismmmmmmMfai£fc\z^<DMw 

fefe©, Htrta [i] [2] iam©^s*«*gisf*#:sfefa*©^a^ 

[12] (a) MSB [1] [2] 8Bm^^^mm®l^#:*fc«^ 

©^rai^Wteim^nsift, ^tt*n6©yDH5y^, (b) -r> 
u if»m, h y ^y^^y^-if i i 

if I VRIffiR* ^f^f>?ny>^X77^-if- l B fi 

3 MBfc, y;^zf>m^y^H-i, ^;p*rf>^y^H-i«! 

ML N- Tiz^;Wb -tt-iJ>^h-7>">F- if |fi$5j£, -f 
±&MM®^ IMtiUtm** *)V-?->mmW. *y$>>, 5-kFn3-> 
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-l-^^;Ph^>h<>, EGB-761, ttpU^JW Xn^vh\ 

y-12 8, tFn*is*^)],?)\,?y)i,x^>^&AM7mm®mn* y 

[i3] mskmmzm®^%mm<D^mjLimm<Dfii®<D, mm u 2] te 
ci4] (b) -i>xv>m&&mmm. m^mmm, y±??^ 

1 , rf>#^^ H - 1 ftftfc rf>^^^ f - i y rfxx K 
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mm ci 3] mmomm; 
[is] (b) mfrw, < >x u >&&&mw& m&$Lmmm* \±>?T~r 

^Hf^tt^tHn^-ifuaftJi, fFtft§r£B*X. d-Md<; 
£^fc<£fel«©S&fflT?i&£, MfB [14] tm<Dm.M ; 

[i6] (b) -i>xv>tsiskjmmm, mw&mmm. mvt^ 
**cfct)3B^sn*«ii7f*s, Mia [i 5] mm<Dmm; 

[17] (b) -r>*U>«£teiBg§ak ttRREBSHU tf^T^- 

i, ?)v*zi>m^^}!-immfc, ^j^^>m^y^ k- i rrf-x k 

U >, 75 U >«ftfe 75 U >7rf-* K F-*«7n**fi«, 

b M»ftfc**B** n- r-t^wb - a - u > * h - 7 ^ * f 
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*U5», 5-tHD^>-l-^ b ^ >K>> EGB-761, tf^E 

9u*m xn^->h\ y-128, 7>v*T>*>jmwmmmm. + 

«^4l=H«T&3, MIB [13] IBmoEm; 

[i 8] (b) m&&* rw-xmyGmmmmm* 7>s>*T>$s>*m 
mmmrnrn, +&*>\**7r?-imwm*zxf7>i>*T>$<>i ism 
ti&&^fr£te*m&*)m&i£ft&&te<£bi&(D^*z%z % mm ci7] 

Cl 9] (b) &&& y -f>XU>lfft«, «S©JRga«m, fc^T^- 

*^H-i«|#, ^;^rf>^y^F-iyrf-xh, 7$ijx r 
«Bte:fiHT**JB*tJE»|gT**, tula [13] |3*©E3IS ; 

[20] c b ) msMfi % e 8 -7Ki/tu >s##:r rf-^ h & j; ^Atmmftf 
. m&zte%m&QM&isnz'Pte<£%im<DmmT&z, mm [19] ib« 

[2 1] A«Wlp««|^/r5>|||RJRE«K, *Ph->*WKB«fc 
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-7Kl/t'J>S«»7^h, H-A^>T3f-xh, 7J>7-hV< 

^nhnt!>^tB^;^x ^-d^>-», v-A>>>, -3.- 
o^HY7>^^K tWH^F7^J=XK 

fczmfrzmntEnzmm-e&z, mm [20] 12a© ism ; 

[2 2] (a) MSB [1] [2] Ctt®^£*tt*iMtroS^tt* 

©iI#WC^$n§I, ^S*n5«D7*DH7y^ (b) -f> 

u if»m, h u «&**?jwfnr-M 1 1 am, s^y 
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A^-T-tr^;wb- a - u >^ h-7v- 7 k - ^^^y—^mmm, -f 

-l-^^;i/b^>h-<> % EGB-761, fc^D^k XD^H, 

y-12 8, kHo^^^;^;^u;unx>-!f>rAA«7cB*a« % 7 

x3xxk irtjfiL/jN^m, ^ffi^j^ffism, ««*?Bt4EaHii*«krjcmT;p*u 

(a) me ci] 121 EtottMMm«#ft^o 
si^Wfcfft^nst, t^^n507'oh , 77^ *j;af (b) <>x 
y SMPiti, tf^r^hm -f y >*MW©t*, 
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io A^>*;py>*axx K K98fNF-*BfiW, MWftfcffftB 

-l-^^;Wty>h<X EGB-76L tf^E^n^K ^ D ^>H, 
15 Y-128, tHo+^^^^u^ax^-fAAaBEBWfi^ 7 

*B«ft. x>F^u>^#;y>*a*x;*K ttftft, 

jb«ttnttff sk % ^»M>Hum, flj - 7 Hw 
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^>^jm, yv^>^ *^>^;p^ rer ;-^>5P;p 

•5, c 2 - 6 7;i/^r— t?-;p*, i-yn^-;n, -fy 

yp^-;^ l-y^-;^ 2-:?>-;ps, 2-j*5\>p:ry;p**©ft 
*ft 2 ~ 6 ©M«*fcW«»^n«©T;^ri;«ft^5. c 2 _ 6 

-;ps, ^u;v3£, Yy^UM, /tiwj;p*, e ad-op*, 

-f JP*«®l**jR 2-7 ©I^fb< tttt^n«©7^;pa6*vi 5 . c , 
8 y^D7Wlitt, v-^Dynfc^p*, s^d^p*, ->*d^>^;p 
*, v'^D'v^p*, ^^DA^;PS^fc«5/^D^-i7^;PS^^5 0 c 6 

D7;p*;p*tfc, ^;p*u>, ftWJx fh7tFn77>, 

9tHDlf9>, 7^U>>>, Tif5P^>, fcTDU^X -T S^VUS?^ 
W ' J> - t^U^>, tf-^X K9!/U5?>*©, **JBR\ ffittR 

fcHrtr 3~s h©^d e>M££n<E>s, d^* 

^>if>gt ^U^>^©TO^x«7f#^©^m^X«i«^m^ 
L& 5 Xtt 6 Jt©±fg/\T-n ^ n 7;P*;HRjfe S«£Sn*** P5 ^ . 

c 1 _ 9 ArD7'j-;vst}t ^7y-jk -fy^ry*— ;p, 

7*7 -f 5*V-;p, tf^y-;K t^j?77-;k ^i?77-;k 

v-jimfrzm&znzm. x\t^<>^>m. tr^y-jp^, tfu^>ss^© 
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zm&znzmz^o. /wtfym^ttey y mm^ mmm?. ^mm?& 



X 1 , X 2 , X 3 , X 4 ^R«MfBi|^Dlc*^feo) 

;^;p-o-c 2 _ v r->;i/S, c 1 _ 6 m;Hoc (=o) -c 2 _ 7 Ti>;i/ 

Cj^TW-OC (=0) C^^JW-O-C^eTW 
-OC (=0) *>V<<JW. C 2 . 7 7y^-0-^JH, 1- (C 2 _ 

7 T->;i/-o-) x^;ps, C!_ 6 7W-oc (=o) o-^j-jvm, 1- 

(C^eTW-OC (=0) O-) X.?-)Vm, C 3 _ 8 ^D7;W-0 
C (=0) 0-*5P;^ 1- (C 3 _ 8 y^D7;W-OC (=o) O-) 

^^<h^# % C 2 _ 7 7« C 1 . 6 7;^-0-C 2 _ 7 7>'M, C 
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libTH 2 6 4W94, S-8 9 2 1, SD- 5 6 1 3&Pg£tf *>tU 3 
10 l/X-T-D-^XX^^M^WI^ia^m^bT^ PNU- 1 0 7 3 6 8 E, 
SC-7 9 5, JTT-7 0 5, C P - 5 2 9 4 1 4*$&&VfP>tlZ>. dtlS 
^nyn-jK 5 ^ n y-A h u t 'J H h 7 >x 7 

15 Mg£$?£l^„ 

±u b—>nmmmm, ira h->r=f-xh (#ii5ht 2C -7^xh, 

U >^-*Trf~7; K j8 2 -T F W^-U >S^T=f— X K >7zi 
20 K TJ^bV-f H^7>^^X K 7-75/SH£g#ft:7>^ 

^>»8Wk l/^>5«#7^-7b, ^7/ n;Pf->g§#:7^-X h (# 
KMC 3-R7^ K MC4-RTzf-Xh) > a ^ 

25 V##ri-*>/^ % X>fPX^f>7^-Xh, 7j;i/>-h->, 7j;W>h 
a*;i^E hntf>^m^;i/^:>Txf-x K ^d^^X 
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t«, (+) /;V7x>^;i/75>^#tf ^n, /;pth 

I/^-U>^Mia*^<hbT^ ^PtftX GW- 3 2 0 6 5 9^#?#frf 

<~>n> -/;wrF^u>afcffljw«antbTtt, dut 0 ^ ym-9 9 2^ 

^5.>. 7x.>i?*b^>?>, 7x>^h7^X ^x^K/ntf^X 7i 
XXhtL-Tte, ER-2 3 0, Kr/Mr^X ^J/^nt^iJ^^ 

#tf5h* H 3 -kX^5>T>^rf-X 3 9 4^#tfe, 

Y-3 5 5 1 0 lmnmiff 6»n, 3l/^h^->7^-Xh (#l;CCK- 
ATrf-Xh) tUTH SR-146131, SSR- 1 2 5 1 8 0, BP 
25 -3. 200, A- 71623, FPL-1 5 8 4 9, GI- 2 4 8 5 7 3, 
GW-7 17 8, GI-18177L GW-7 8 54, A- 7 1 3 7 8f^ 
mtfZtl. ^a-P^7"?HY7>^^htbTfl SR- 120819 
-A, PD- 1 6 0 1 7 0, NGD-95-1, BIBP-3 2 2 6, 1 2 2 
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9-U-91, CGP-7 1 6 8 3, BIBO-3 3 04, CP-67190 

j - 1 1 5 8 1 4mmfe>n*o **mmm\z. wwmmm, 

^>/yj;i/7-h>j^ ^u>Kyu;px;^x ^;i^^u;p*^> 

W^^u;k *»^«^U^, tt»7SE*yu;K h^>F^y 
U;K ^xy/ijWy^.SiSWy^UJHmo exipril), 

tto>h^ W -tlIiIiLtft ^A'hU^-K MDL-10 
0 24 0, 7 7 yFhU^ (fas idot r i 1) , -y-A/thU^K G 
W-6 6 0 5 1 1X, $*V>7V)l (mixanpril), SA-7 0 6 
0, E-4030, SLV-3 0 6, X# H h VAGifimtT 6*1*. *<|4x> 

^^li^ti-Mx Wm>, 5r;i^i*-;i^>, -r;ww;i,*>, 

EXP-3174, L- 1 5 8 8 0 9, EXP-3312, tfVMlttl^ >, 
*V1Wl^X KT-3-671, GA-0 113, RU-6 4 2 7 6, EM 
D- 9 0 4 2 3, BR-9 7 0 1^W^. 7>$>tf-^» I I 



20 



25 
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3l>I*-feU>««BWa«Uil, Tf 4, CGS-3 1 447, CGS-3 5 
0 6 6, SM-197 12§W^ X> H-feU >5^#y>*rfXX h 
ilm L-7 4 9 8 0 5, TBC-3214, BMS- 1 8 2 8 7 4, B 
Q-610, TA-0 2 0 1, SB-2 1 5 3 5 5, PD- 1 8 0 9 8 8, v 
5 ***>*>:*-Mj*A<s i taxsentan), BMS-l 9 3 8 8 4, 
#)\,±>?> (darus en t an) , TBC-3711, ^-fe>^>, 
Vt>*>j-hVVM. (tezosentan), J-1 041 32, YM- 
5 9 8, S-0139, SB-2 3 4 5 5 L RPR- 1 1 8 0 3 1A, AT 
Z-1 9 9 3, RO-6 1 - 1 7 9 0, ABT-546, X>^-fe>^>, B 

o ms - 2 o 7 9 4 ommvznz. cnscDsewtt, mammm^mm. 

h\ 7at5K, *>U/**u* A , xifny? 

^h>, hUTA5rl/>, 7$;7^'JX ««^^->, L LU— a, 
PNU-8 0 8 7 3A, -fyy^tfH, D-^>xh-; K D-y;Hfh-; k 
yj^b-X, ?V±V >% 7th77$H, ^^/?$H, FR-17 95 
44, OPC-3 1 2 6 0, U^>/W> (1 ixivaptan) , «ft 

^tf>, tt/w=5>e>, tt«^-s?tr>, «T=s>tr>, ^-^tf>, 

xy;^bf>, -hix>^tf X - 7x3?K> , -;wt^fcfx ^ccP^tfX 



^^CT7JP2003/016310 

a, sty^^D-jk Mfy^yx mat^^j^>, 

io hD-jk TW^ft^n— ;k tta^^^-a— ;^ y^)vm\zv7uu 
-;k ^p>K#t?>Kn-;K xy^>?p-;k «^>^hn-;K 
Tirr/ha— ;k Mf'Jya-jk tFP-Jk ^^tf^;U, -f>F^> 

tu>^7^httm ifi»^n-^>, pwi/Fa\ cHF-i 

15 0 3 5, »gfe^T^>X, tt»^7>77y>, €^V-7> (moxon 
i d i n e) > U7x.3rz/5?> (lofexidine) , it^U^V— 

;ms?3&«* wren*, unsosnitt, #ic«^jfiLjEE©me^^uvi 0 

TJktUftitUm W»**^-hU^A, ^x>^gr>A, ^x>ft 

0HAfc£ S GLT 2|gftlf iJM^O^Jiffi^tTf f 
JpfOfflfiJC^ViTtt, -f >^ U >«Stt*3MI, kW^F 
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if I ^^MW-flVfi*E ^nfo^n 

if ;Hf >»5*t P -kmr* lfftt»r&Rm. D ck y > h- 

ifMyg, hu^y^;i/^y^— if i nam* 

7?-?— if iv r/n^-f >^n^>jfcx:7 7*-lf- l BBam* ^ 
Uay>af?^ai^U 7— ifga^^ x- 6 -jfrx:7 r^— ifEa*^, 7 

h-x-b*x^x7r^~ifia#^ tr;nf>^t nnyt- if ism. 

IF«*r£ilBm, D-2Kn-iV~>h-;K ^>j3^>^ig^- if- 3 

p*u -f >x y >iHBflsn, -f >x y >xu-c >x y 
^j^>^#:T>^rf-xh, >x y -ifffijsfcm, hy^y^ 

if I I&m* ^<y?i?JK^^if I VEfi, yD5- 
-f >^n^»^X^ y *~ if- l Bism, ^y 3y>^^iJ 7 —if gam. 
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f - « b ga^m, flimi&mtefmi^jg, at- r-fe^wb- a -v>?h-y 

ffi&fc >7U^>, 1 -^^h^>h-fX EGB-76 

1, tf^D^k ^nr^H, Y-12 8> T>^^>v>^^M 

x> Fir u >£&ff*fia«J& x> H-feu >*##:x>*:f:i* hSsittfilK 

o ijR$n«^ < i *> i tu&fritzcDfims. b < ; 

**ti*d>a:<i'bl«©aaPl^tt^to«CD*qEte«FSbVi. IE« 
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5 mmm-znz. z.<D^m\mti,~c\z, mxu. mm. mm. warn. 
F^yp^m mi, *7°±)vm. mm. mwm. m\. &ms 

z\n s ommmi&m*, ^(omm\zm cmm^±mm $ nzmmz^ d mm 
tmmm. mmm, ®&m. mm\, %>Mm, mmm, mwm\. mmm, m 
io mm, %<m\. &mm. mmmmir^^mm^mMtm'M.M^ 
^rcumm-mmc. ^mzmmmT&z.tiz&ymm'rzz.ttfT^&o 

sGLT2ftmR^M&K<DmmtM&t> j &T®.m-rzm&\z, 
n(Dm'&mfr*mm\zj&wzmm\z±mmm\zmm<tT2> z\ t\z & timm-rz 

15 • *mM<DmMMj&^*mm<D%tmizm^2>m<£>. *:<D^$MfrT«&z>mm~ 
^m^n^^mmmmmm^r^^r(Dmm^mizff^n^m., 

1-1 0 0 0mg©|&HT, imn&^tDM&te, ^AlB^fcDlEfeO. 0 
20 1-3 0 Omg0||T, -®&rc\Z%tl®lZfrl,-fTm'M.m^?% Z\ <h^T#3 0 

&rc. sglt 2m^m.wm^<Dmmtn^^xmm-r^m^ *mm<D 
ih^m<D^w,z, s g l t 2 m&m.mM&ft<Dmm<D®j*mizm cxmmr 

25 MMM 

m it ^ o [H w \z m m £ n § © t « & v * c 
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mixm 

2 - s<>z?)Vttzs- 4, 6 -S?*.3S;H£U 3 — r ;p= 3 

1- > r D ; E-3-^;i/^-n-4-^^;^>if> (0. 53g) , 

*>"7A (o. 0 6 9 g) , tfasaoa^^cfcac^h^k Yuyjy (5m 

L) iDtSflfV^'J-t-;TO»Lfc„ C©^'J-t-;HSICDf 
h7bHD77>Mfc, 0tT2-WJW>'-3-7iNjl/$;V-4 ) 6 
10 -^^;HfU^> (0. 3 4g) ©f h7bHD77> (5mL) j§^Jip 

if 5 7 J- (^■y->/»»X^;P=6/l) tdTfllfttbWaB^^ (0. 3 
15 9g) £#fc 0 

3- (3 -y)V^ru-A-^)V^y-j)V) -4, 6 -5?*9-ju- i//-t? u 

2 - ^>^;i/^>— 4, 6 -^^;nf u 3 --r;i/= 3 -?)V*u 
20 -4-^^;i/^ocx;i/=^^y-;p (0. 3 9g) oi^y^ (iomD 

^mw*z£;m, zmnitm&m&ismmz&iiB (0. 2 2 g ) &wt. 

1 H — NMR (CDC 1 3 ) 6 ppm: 

2.14 (3H, s), 2.20 (3H, d, J=l.lHz), 2.22 (3H, s), 3.88 (2H, s), 5.86 (1H, 
25 s), 6.85-6.95 (2H, n), 6.95-7.10 (1H, m) 
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2- (2, 3, 4, 6 — xh^-0-T^;V-j8-D-^;Untf^y>/;i/^- 

-3- (3-^;i/^-a-4-^^-;i/^>>?;i/) -4, e-v^^tfu 

>>> 

5 3- (3 -y)V-tU-A-^)V^>-J)V) -4, 6 -v?^^;!/- 1 H-\f. 
U>?>- 2-^X0. 0 8 g)&£<^7izh:/ot-a-D-^n-X(0. 
1 5g) 0li{b^^l/> (2mL) ^(C, (0. 0 9 Og) ^^.ffi 

yj^7A^n-?h^77^- (mt*^u» izxmmv, m^k&m (o. 

10 1 7 g) £#fc 0 

1 H — NMR (CDC 1 3 ) <5 ppm: 

1.78 (3H, s), 2.00 (3H, s), 2.04 (3H, s), 2.04 (3H, s), 2.16 (3H, s), 
2.17-2.20 (3H, m), 2.38 (3H, s), 3.79 (1H, d, J=15.7Hz), 3.93 (1H, ddd, 
J=2.5, 4.7, 10.1Hz), 3.97 (1H, d, J=15.7Hz), 4.13 (1H, dd, J=2. 5, 12.3Hz), 
15 4.25 (1H, dd, J=4.7, 12.3Hz), 5.10-5.20 (1H, m), 5. 25-5.40 (2H, m), 

6.15-6.25 (1H, m), 6.60-6. 70 (2H, m), 6.75-6.80 (1H, m), 6.95-7.05 (1H, 
m) 

I41g 

2- (j3-D-^l/3tf7/y;l/^y) -3- (3 -7 )VifU- 4- *?-)V 
20 s<>i?)l) -4, 6-> ? ^^;i/tfU> ? > 

2- (2, 3, 4, 13 -D-tf)\,u¥? / 

ttis) -3- (3 -7)l-*U-4-*^)V^>*?)V) -4, Q-i?*?-)V\Z 
U> ? > (0. 1 7 g) <D*& (5mL) mWttZj-bWAs* h^>F (2 
8%^^y-;i/^, 0. 0 2 8mL) £Jnx., ^MfcTl^Klt^bTto >K 

^^P>/^^y-;i/=i o/l) }CT3»Mb^fB^#j (0. O 8 1 g) £ 
1 H — NMR (CD 3 OD) 6 ppm: 
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2.17 (6H, s), 2.36 (3H, s), 3.30-3.55 (4H, m), 3.67 (1H, dd, J=5. 3, 11.9Hz), 
3.84 (1H, dd, J=2.4, 11.9Hz), 3.94 (1H, d, J=15. 6Hz) , 4.06 (1H, d, J=15.6Hz), 
5.85-6.00 (1H, in), 6.70-6.80 (1H, m), 6.80-6.95 (2H, m), 7.00-7.10 (1H, 
m) 

mmm 2-3 
mi: 







H-NMR(CD 3 OD) 6 ppm: 


mmm2 


NyLXX CHs 

HO x S^'OH 
OH 


2.29 (3H, s). 3.35-3.60 (4H. m). 3.68 (1H, dd, J=5.0. 
1 2.0Hz). 3.84 (1H, d, J=1 2.0Hz), 3.92 (1H, d, J=1 5.4Hz), 
3.96 (1H. d, J=15.4Hz). 5.80-5.95 (1H. m). 6.85-7.20 (5H, 
m), 7.30-7.45 <1H, m). 7.90-8.05 (1H, m) 




ho v St 'OH 

OH 


2.20 (3H, s). 3.35-3.60 (4H. m). 3.70 <1H ( dd, J=5.0, 
1 2.0Hz), 3.85 (1H, dd. J=2.1, 1 2.0Hz), 3.97 (1H, d, 
J=16.7Hz), 4.02 (1H, d, J=16.7Hz), 5.85-5.95 (1H, m), 
6.80-6.95 (1H, m), 7.00-7.25 (5H. m), 7.90-8.05 (1H. m) 



mmmi 

b hSGLT2 mmmm^mmmMm 

i) t NSGLT2 <d? u-->¥&j;z$mm^??-^mK%.n%. 

khpf&ifccDj^RNA (Or i gene) rf d T^^-f 

15 Vxmti&U PCRfMcDNA^^U-^Lfe. Z.<D c DNA 
7-f^7>J-^IilT, R. G. Wei 1 s e»{Cj:D^$n^t hSG 
LT2 (ACCE S S I ON : M9 5 5 4 9, M9 5 2 9 9) O2S/d^2 0 
3 9#^©tS^J$PCR^iai3Higl A PCDNA3. 1 (-) (I 
nvi trogen) 07i^^n-->»f:JfAlfc. i^AbfcDNA 
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2) tbSGLT 2 &femm<Dm*L 

thSGLT2fgI^^Sc a I«bTS^DNAtim 
CHO-KlW:'J#7x^> 3 >^ (Effectene Transf 
ection Reagent: QIAGEN) tTiAlfc, lmg/mL 
G4 18 (LIFE TECNOLOG I ES) CT^f7< y>fftiltt 

^> 2 0 0 /i g/mL©G4 1 8#ftTTJgiUfc 0 

3) a-D-^;i/3tr^y->H (a-MG) ^ 

9 6 7^ C S 2 - 5 E £ 3 X 1 0 4 iH/-^TftlS U 2 B PTO«bfe 

2mMl^'J^A, lmMM*;^>^A, 1 mMlft7^>^A, 10 
mM2- C4- (2-kFD+yx?jl/) -l-tf^^^~;W X^>X^ 

4) (S i gma) £ 1 4 C :7^;Wfc (Ame r s h am 
Ph a rma c i a Biotech) Ott-MG»»UmMi^ 

if*tT®tti?tT i mM a -uG^^w^mmmmizmmi^ m 
^mmmmtLTco Mmmmiz\mmt^m^^f3:^mmmmmm^ mm 

3 7x:xi oftm&mvrco m-m^hv lMDum 

^£R&feU N^iff|!«J:tflitto^jiMtt« 1 rtMJfc?) 75 tf L 

8 0 u L ©SfciMSflffiR ( 1 0 mM* =y a-MG &Stf&m& 0 

«) T2EI»lfc. mS&D75/tLO0. 2mol/L*lfcth 
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^A«S^t, J£(Dm*¥^7°U-h (Packard) \Z&VTc 0 
15 0mL©^^D>/>5 : 40 (Packard) £2JD;LT?IfnU ~>>^ 
U-is3>%V>?~- (Packard) IZTmUm^mMLtco ttmm<D 

5 (D&mm \Z$>tt%> a—D — t/Jln tf^/e> F D &#*©#r£-£^ 





(nM) 




3 



10 

^mm<Dmm-^ (i) T^^n^^m^m^^^^cQ^s^ 
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1 • Mitt 




X^iN^fcfiCR 1 *?*?) ; 
X 2 «N£7fcteCR 2 T&D ; 
X 3 iiN*fc«CR 3 ^D ; 
X 4 fiN*fc^CR 4 T^D ; 

i ~ 3 ut^t & ck ^ c 6 _ 1 0 t u ~)vm, -rmmwmm 

2 9 

fi^S©S^ 1 ~ 3 if bT^Tfe J; Iri C x _ 9 ArP 7 U -JUT* 0 ; 

r 1 ~r 4 f4n-T Wcco WT % «k < , *ft*n*aw? sfcttTiaaw* 

S¥ (D) ^e>^^$tl-§>S"ecfeD ; 

SJ«f£ (A) tt/\ny>**, -has, y7/$, t^VS, -G 1 , -og 
2 , -SG 2 , -N (G 2 ) 2 , -C (=0) G 2 , -C (=0) OG 2 , -C (=0) 
N (G 2 ) a , -S (=0) 2 G 2 , -S (=0) 2 OG 2 , -S (=0) 2 N (G 2 ) 
2 > -S (=0) G 1 , -OC (=0) G 1 , -OC (=0) N (G 2 ) a , -NHC 
(=0) G 2 , -OS (=0) 2G 1 , -NHS (=0) 2 G 1 M-C (=0) N 
HS (=0) 2 G 1 T$D ; 
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mm&m (b) a/\ny>if, -has, v-tvs, -g\ -og 2 , -sg 2 , 

-N (G 2 ) 2 , -G 3 OG 4 , -G 3 N (G 4 ) 2 . -C (=0) G 2 , -C (=0) 
OG 2 , -C (=0) N (G 2 ) 2 , -S (=0) 2 G 2 , -S (=0) 2 OG 2 , - 
S (=0) 2 N (G 2 ) 2 , -S (=0) GK -OC (=0) G 1 , -OC (=0) 
5 N (G 2 ) 2> -NHC (=0) G 2 , -OS ( = 0) 2 GK -NHS (=0) 2 G 
^tf-C (=0) NHS (=0) 2 G 1 Tfe^>„ 

mmmwt (a) Rtf/x« (b) 

10 M@©*«rl~3M*bT^TfeJ:ViC 2 _ 6 T;^~;i/^ TIBamS^ (C) 

Ti5smsi¥ (c) 3^6a^nswa*&ttfta©a6*i~3ffl5fr 

UTViTfe^ViC 3 _ 8 v^nT;w^ TIBBi&Xi* (D) fr&SJRSn* 

1-3 ffi*T l/rwrfc J:li C 6 _ 10 7U — TIBfij^ 

3i@ttT^T'b ( k^C 1 _ 6 7;^H, TSBfim*^ (c) a^saiRsn* 
20 Rffi*fcttSa©aE*l-3ffl#bTViT'bJ;ViC2-67 > ;^-;^ TfBB 

(o *>e»a^$n«raa*}tttsa©SfSi'-'3fflwi/T^T , b«fcVi 

Sl-3fi#bTViT*>«fcViC 3 _ 8 ^nT;^;^ TfBBMSi£ (D) a> 
£®*R£n&ITOi;fcfcm«<E>S£l~3 fit UTViTfei^C 6 _ 10 7iJ- 

WTt>«k^C 2 . 9 '\fn^Dm;HE, £fc«TfBB&M£ (D) 
M^^ti§l^@*fcttM@OS§l~3#l^rbT^T%>«k^C 1 _ 9 ^nTU 
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G 4 teTf3Bt«^ (.C) ^6«RSn*raiSftttftaoiS*l-3fiitbT 
^Tfei^C^eJJWH^D, fiU G 4 ^g^S4>«^ft-r^>^ 
5 Itm— T&g&o TUT %>«*:< ; 

amss* (o «Any>jR^ - has, i/7;s> t+vs, -g 5 , -og 

6 , -SG 6 , -N (G 6 ) 2 , -C (=0) G 6 , -C (=0) OG 6 , -C (=0) 
N (G 6 ) 2 , -S (=0) 2 G 6 , -S (=0) 2 OG 6 , -S (=0) 2 N (G 6 ) 
2 , -S (=0) G 5 , -OC (=0) G 5 , -OC (=0) N (G 6 ) 2 , -NHC 
10 (=0) G 6 , -OS (=0) 2 G 5 , -NHS (=0) 2 G 5 Rtf-C (=0) N 
HS (=0) 2 G 5 T£D, 

mmmffii (d) u/\u?>m? % ^has, ->x/*, -g 5 , -og 6 , -sg 6 , 

-N (G 6 ) 2 , -C (=0) G 6 , -C (=0) OG 6 , -C (=0) N (G 6 ) 2 , 
-S (=0) 2 G 6 , -S (=0) 2 OG 6 , -S (=0) 2 N (G 6 ) 2 , -S (= 
15 O) G 5 , -OC (=0) G 5 , -OC (=0) N (G 6 ) 2 , -NHC (=0) G 
6 , -OS (=0) 2 G 5 , -NHS (=0) 2 G 5 SX£-C (=0) NHS (=0) 
2 G 5 T&So 

G^iC^emm HO-C^eWJPS, C 2 _ 6 W^i, C 2 

20 _ 6 t;^-;1/», c 3 _ 8 ^nmj«, c 6 _ 10 ru-;i* c 2 _ 9 ^ 
G 6 te7kmm^ c^eJJWHE, c 2 _ 6 r;^n;u*, c 2 _ 6 7;i/*n;p 

25 f TfeJI&oTVvrfc.fctr*) ) 

X 2 ^N^fc«CR 2 (fib, R 2 «7i<mM^, AD^>If, d_ 6 7;^ 
S, C 3 _ 8 y^D7HjH, -0-C 1 _ 6 7jWk T^y«, -NH-C 
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X 4 #tN£fcteCR 4 (fiU R 4 «7K^JM^*fe«C 1 _ 6 T;Wl/ST$)^) 
5 R«TIBB«IS^<. 



Z Any>If, TfBffm*# (a) ^SlKStlSfi^Sf 

10 fttl/THTfc«J:H-0-C 1 . 6 7^ TIB«m*S¥ (/3) frSSiRSft 
S«ft»*Wl/T^Tt> cfcVi- S - C ^j/^MfcliC 3 _ 8 y^D7^ 

em*# (a) tt/\ny>gf, 7Jc^*W-o-c 1 _ 6 t;1/^;ut^D ; 

2. R^Tiaem*^ (b) fr%m&i£n&mn2iit)tsm<D&i~3mm 

20 (B) «ADy>M-?. -hn*. i/j/S, -G 1 , -OG 2 , -SG 2 , 

-N (G 2 ) 2 , -G 3 OG 4 , -G 3 N (G 4 ) 2 , -C (=0) G 2 , -C (=0) 
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